Appropriate selection of bits for different bore-hole sections is the key to achieve superior drilling performance. This is done with the intention to maximize the rate of penetration while maintaining bit integrity and drilling safety, which plays an important role in maintaining well economies. An accurate selection of drilling bit is dependent on the physical characteristics of formation and the compressive strength of rocks. The acquisition of rock strength along the wellbore can be obtained from various sources such as logs, cutting and rock mechanical test or drilling data. This paper posed a trial to obtain compressive strength profile of oilfield's formation from a sonic log. According to the results, the formations have been divided into several groups from very soft to very hard formation to optimize bit selection. The acquisition of rock strength information in different conditions is made possible by the generation of similar rock strength logs by different sources. Nevertheless, the best prediction will be given by meterby-meter based logs from different references. Hence, log based or drilling based methods remains the most preferred methods used to obtain rock strength logs. In this paper, it is desired to predict the compressive strength of wellbore by using empirical correlation based on well logging data and then investigate the confidence of results by data obtained from drilling data. Later, this method is used to predict uniaxial compressive strength in the entire of oilfield.
Introduction
The unconfined compressive strength (UCS) of sedimentary rocks is a key parameter needed to address a range of geomechanical problems ranging from limiting wellbore instabilities during drilling [1] , to assessing sanding potential [2] and quantitatively constraining stress magnitudes using observations of wellbore failure [3] .
Various applications can be used for the development of rock strength profiles along the wellbore. With testing on core samples, rock strength can be found using rock mechanical laboratory test. Laboratory test to find UCS can be done through uniaxial or Tri-axial tests. Tri-axial tests have to be carried out under different confining stresses to determine the failure criterion of a specific core depth [4] . An array of geomechanical problems in reservoirs acquainted to the unavailability of core sample for laboratory testing must be addressed in practice. In fact, core samples of overburden formations (where many wellbore instability problems are encountered) are almost never available for testing.
To tackle the problems on hand, a number of empirical correlations have been proposed as a practical solution. These correlations relate rock strength to parameters measurable with geophysical well logs [5] . Almost all proposed formulae to find rock strength from geophysical logs use one of the below variables:
 P-wave velocity ( ), or equivalently, interval transit time (∆ = − 1), which is directly measured,  Young's modulus ( ), which is derived from velocity and density measurements, or  Porosity (∅), which is usually derived from density measurements assuming rock matrix and fluid densities.
Besides, an alternative approach developed to overcome the time-consuming process of Tri-axial testing is to conduct rock mechanical tests on small cutting samples [6] . The critical transition force (CTF) is identified as deformation occurs on the sample without any increment in vertical load. The prediction of compressive strength of drilled formations is then done by the correlation done between CTF and UCS. To predict rock compressive strength drilling data also can be used as a tool.
Prediction of rock strength can also be done using drilling data that is developed based on rate of penetration (ROP) models [7] [8] [9] . Each bit types such as roller cone, polycrystalline compact bits (PDC) and natural diamond bits (NDB) are accompanied by their individual ROP models [10] [11] [12] . The variables that effect ROP like drilling data (e.g. WOB, RPM, flow rate, mud weight and type), bit types and wear and the rock formation properties are all taken into account in the ROP models [13] [14] [15] . The rock formation properties included are lithology, abrasiveness, pore pressure and rock strength. For a previously drilled well, all the above-mentioned information is recorded except the rock strength [16] [17] [18] . The generation of rock strength is done by the inversion of a bit specific rate of penetration models using data collected from previously drilled well. The effects of operating parameters, bit design and wear, drilling hydraulics, mud rheology and pore pressure are normalized model [19, 20] . Table 1 listed a range of P-and S-wave velocities for a number of rocks. They are meant primarily for illustrative purposes: one of the main ideas is to show that the sound velocities depend strongly on the conditions under which the measurements are performed. Consider for example dry, loose sand near the surface. In the upper 1 meter, the P-wave velocity is saying 300 ⁄ , and the S wave velocity below 100 ⁄ . With increased burial (increased stress on the sand grains), both velocities increase substantially, so that at 100 m depth, the same sediment will have P-and S-wave velocities which are at least twice as high as on the top. 
Empirical correlation to quantify uniaxial compressive strength
The provision of indirect measurement of fluid and rock characteristics for the evaluation of subsurface formation is the ultimate objective of well logging. Although, well logging is known to provide information on rock strength, the utilization of electric logs for the determination of drill ability is uncommon. Laboratory uniaxial tests can provide the correlations of rock strength with logs where the stress at shear fracture in a core specimen is correlated to the value of the log properties at the core sample depth. However, the lab data is available only for the intervals where the well was cored and does not account for in-situ strength. Thus, making an inadequate representation of the entire well [13] .
Equations in Tables 2 presented a number of relationships in common practice for estimating the unconfined compressive strength of sedimentary rock from geophysical logging data. Figure 1 showed the relation between the shear strength and the static and dynamic shear moduli for a few weak sandstones. Less scatter of data is shown than indicated in the shaded areas. The dataset is, however, so limited that we have chosen not to focus on that point, since a correlation developed from a too small dataset might be misleading. The dataset emphasizes one important point: there is a (1) [22] 0.035V p − 31.5 Thuringia, [23] 1200exp(−0.036∆t)
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Methodology
From the above discussion, it is concluded that correlations are the most suitable way to calculate the uniaxial strength of the rocks rather than other methods. The selection of the appropriate correlation is an important factor that affects in final results.
All the correlations presented in table 2 are shown in Figures 2 and 3 . These figures showed that in high values of transient times indicating a low compressive strength rocks, the prediction of most of the correlations are in a same range but in low values of transient times the prediction of compressive strength is different for each correlation. It seemed that a suitable correlation is one that can predict the compressive strength values in both cases. It is clear from the figures that some of the correlations cannot predict the high values of compressive strength, so, the correlations with capability of prediction of high values of compressive strength can be more favorable.
In the next section, the compressive strength is predicted by modified Warren method which include bit wear function using drilling data. Next, the results from drilling data method and empirical correlations are compared to find the most appropriate correlation that can be used in this oilfield. 
Procedure And Field Data
In this paper an oil field was selected to be analyzed. To do so, following data were collected to determine compressive strength of underground formations. Data include: sonic, neutron, density, gamma ray logs and drilling data.
Drilling data consists of bit data, formation parameters, drilling parameters, bit dull condition and finally mud logging report of the well. Bit data consists of size, type, IADC code, jet sizes and dull bit grade for each bit. Formation parameter consists of formation lithology and logging data records; drilling parameters include: depth in, depth out, time of drilling and operating conditions. Due to the high cost of well logging operations, logging interval of a well is usually limited to reservoir intervals; so logging data is less available to interval other than reservoir. Since, in this study determination of compressive strength profile of underground formations from surface is desired, existing data is limited to old drilled wells in this oilfield. So, the gathered data were raw and in the form of scanned documents of well logs. Therefore, first step was converting raw data to digitized ones. For this purpose, LOGCARD software was used. 
Digitizing Data
In application of this software to digitize data, we should define logging parameters, units and their range of variations. Then by gridding the document and following the tracks of log and determining step size and output format, digitized results will be obtained.
In this study all of output format was LAS (Log ASCII Standard) and the step size was equal to 0.5 if depth unit was in term of foot and equal to 0.1524 if depth unit was in term of meter. 
Density prediction
Usually, density log is used for determination of rock density. When we used this log, it is observed that the recorded values were underestimated. These arose from low quality of wellbore and it's washed out area. The inaccuracy seen in the values for density of rock was mainly affected by drilling mud density.
Another approach that can be used to predict density was the use of sonic logs. For this purpose, sonic and density data of two new good quality drilled wells in the reservoir were used to predict a correlation between sonic travel time and bulk density in this oilfield. Figures 5 and 6 showed the result of the correlation between interval transit time and bulk density and their accuracy. It is seen that correlation in case two has less accuracy in comparison with case one, because it involved a longer interval with respect to the first case and include more type of lithology changes. 
where T is in ⁄ and  is in Equation 1 was used for all wells to predict density along the wellbore. To evaluate rectitude of our correlation, we compare our prediction with recorded density log in another wells for intervals that hole size was near bit size. It was observed that this prediction has good accuracy for our work. Figure 8 shows recorded log density and predicted density for an interval of 120m, also indicates the hole size and bit size for that interval. It can be seen that wherever, the wellbore has good quality, the predicted and recorded density is coinciding with each other. 
Prediction of UCS using drilling data
Modified Warren [7] model was selected for calculating compressive strength of rock from drilling data. Wear function was calculated based on Bourgoyne model (equation 2). In this model the rate at which bit wear occurs depends on formation abrasiveness, weight on bit, rotary speed, tooth metallurgy, and cross-sectional area that teeth present to the formation. 11 And H1, H2, H3 and (W/D) max are constants which depend on the bit design parameter (Tables 4  and 5 ). 
Where, and 0 are the confined rock strength and unconfined rock strength, respectively. The coefficients and depend on the formation permeability and are shown in Table 7 . Figure 17 shows a resulted profile for uniaxial compressive strength along this interval based on drilling data.
The UCS profile from drilling data presented in figure 17 . To find a better correlation, different empirical correlations were used and compared with final results. Table 8 shows different empirical correlations results. Base on the results, it is concluded that the Fjaer correlation (Correlation No.4) nearly match the UCS profile from drilling data. 
